"APPROVED 


FAS RE 


ob gee’ i ft pee ft 
i ae eb=OS ENT im 


ACR AP6O15293 (NN) SOURCE CODE: UR/0365/66/002/003/0360/0361 | 
AsdHOR? _Gil’man, Vs A.$ Kolotyrkin, Ya. M. + Ue pate 23 


ORG: _ Physicochemical Scientific Research Institute im. L. Ya. Karpov (Natichno- 
issledovatel’skly fiziko-khimicheskly Institut) 

TITLE: Pitting corrosion of streonive in erchlorate solutions 

: | y v7 

SOURCE: Zashchita metallov, Vv. 2, no, 3, 1966, 360-361 


TOPIC TAGS: corrosion, zirconium, perchlorate, chloride 


ABSTRACT: A study of zirconium corrosion in 0.1 and 1.0 N NaCl0, and HC10, and also 
0.3 N LiCl0, showed that under spontaneous dissolution and anodic polarization condi- 
tions, zirconium is in a passive state until a certain critical potential 9 or is 
reached, at which extensive pitting begins to take place. In this respect, the anodic | 
behavior of Zr in perchlorate solutions is similar to that in chloride solutions, 

| 


except for the fact that in the latter the critical pitting potential is more positive 
by almost one whole volt. The value of # cr.in perchlorate solutions is determined 
by the C10," concentration, increasing by 100 mV for a tenfold decrease of the perchlo 
rate concentration, and, as in the case of chlorides, is independent of the solution 
PH.or the anodic current density. ‘Thus, halide fons are not the only ones to cause 
the pitting corrosion of zirconium: C10," ions also have this capacity (although not 
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to the same degree), and the latter is not confined to Zr and Fe, but is more general 
in character. Orig. art. hast 2 figures. 
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‘ABSTRACT: Cathodic and anodic polarization. curves were obtained for iron,’ 
chromium, and alloys of these in sulfuric acid at various temperatures, ‘ 
./and the curves were compared with those corresponding to the relation 
between potential and dissolution rate, to elucidate the temperature- i 
dependence of the dissolution kinetics. It was shown that both electro- 
chemical and chemical processes are involved in the dissolution mecha- H 
jnism, and that the mechanism can be steered to favor either way by app- 
‘ropriate adjustment in the reaction parameters. The principal parame- 
‘ters involved are potential and temperature. The significance of the — ___ 
leandinge in corrosion research was discussed,’ Orige art. has: 5 figures. 
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ABSTRACT: The behavior of aluminum in perchlorate= and chloride- 
containing solutions was studied to obtain data to help explain the 
action between perchlorate ions and different metals. Polarization 
curves were obtained for tho aluminum. The curves in pure borate buffer 
solution (pH 7.) and in 0.1 N NagsO coincided at potentials from -0.5 
to +0.5 v, showing no activation. The behavior was similar in 0.1 N 
NaCl0, up to about -0.05 v, but as potential increased to -0.03 v, the 
currettt rapidly increased. Electrode pitting and gas evolution were 
noted. Al was activated in 0.1 N HC10), at a lower critical potential of 
620.193.0121 
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~0.09 v. In the control 0.1 N NaCl activation was observed at 0.41 v. 
The relative ability, with respect to chloride, of bromide, (iodide and, 
perchlorate anions to activate passive metals (Ao rit. = ® es - ® AN ee 
where An' = Br', I', C10,') was found to increase %h fhe geftas Fe, taal 
Al, Zr. AQ inoreasta regularly in the order Br', I', C10 ', except 
for an anomat Susy high value for Fe in C10,' which was attribited to 
secondary activation. Orig. art. has: 1 tible and 1 figure. 
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ABSTRACT: Studies of the corrosion! and electrochemical behavior of 
zirconium under anodic polarization conditions were continued using 
concentrated HCl, 11.5 Ne In the passive region, at pelea more 
negative than +0.17 v, the rate of, Zr solytion to Zrt4 is independent of 
potential and amounts to 0.2=1°1074emp/om » The rate of solution of 2r |- 
pre-etched in HF corresponds to the stationary anodic current density at 
the given potential. In the case of Zr with atmospheric oxide films, 

the initial average rate of solution is an order higher than the anodic 
current through the system, but becomes somewhat lower and almost 

constant with time. The proposed mechanism for the solution of passive 
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| ssomRact: The experiments were carried out on samples of Type mi8N9T steel inaiN 
‘solution of sulfuric acid, at 70°, in.an atmosphere of argon. In general, “the 
| polarization curves were taken for freshly purified samples which had not, boen 
isud jected to previous cathode activation. In addition to the electrochenical 
Imeasurements, the solutions were analyzed colorimetrically for Fe, Cr, and Ti, after 
léna samples had been hali at the given voltages. ‘he sensitivity of the determinations! 
ese respectively, 5 x 4077, 5x 107°, and 2x 107? grams/ml. It was concluded fron | | 
jtne experimental data that titanium carbide, regardless of existing literature 
jandications cannot be recommended as an electrochemically stable anode. Jt follows 

y \ciso from the results of the present investigation that in the determination of the 


i steady state anode potential curves, it is not necessary to take into account the <n 
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‘change in the state’ of the surfaca of the steel, and in particular its chemical 
jeomposition, as a function of the duration of the experiment. ‘the electrochemical 
linstability of titanium carbide is evidently one reason why steels stabilized with 
jtitaniua have a lower corrosion resistance in oxidizing media, and an increased. 
jtendency toward pitting, in comparison to steels which do not contain titanium. "We 
jacknowledge our deep indebtedness to M. A, Veneneyeva for help in carrying out thie 
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